Four women who had been pregnant for 17\p=n-\24weeks and whose pregnancies had been interrupted with simultaneous sterilisation because of chronic diseases, were given 10\p=n-\20 \g=m\c of progesterone-4-14C intravenously. The ether-soluble radioactive material in the plasma of the mothers decreased so rapidly that only one per cent of the original radioactivity remained after 10 minutes. Two to four specimens of blood were taken from each foetus in utero 2\p=n-\15 minutes after the injection. Every specimen was found to contain an ether-soluble radioactive material. The radioactivity of the foetal plasma increased gradually and 5\p=n-\10 minutes after the injection it reached the radioactivity level in the plasma of the mother.
It has previously been established that progesterone-4-14C injected into a mother at the end of a pregnancy and during delivery passes rapidly, within a few minutes, through the placenta into the blood of the foetus (Haskins 8c Soiva 1960) . When amounts of progesterone-4-14C varying from 12 to 18 ßC were injected intramuscularly into mothers during the 11th week of pregnancy, the tissues of the foetuses were found to be radioactive (Castren et al. 1960 ) and ether-soluble metabolites of oestriol and oestradiol (Dancis et al. 1958 ). The purpose of this investigation was to study the transfer of progesterone through the placenta in the middle stage of pregnancy using the same method as that employed previously and paying particular attention to the rate of transfer. The handling of the benzene solution of progesterone-4-1"C, the transfer of the hor¬ mone to an alcohol solution, and the measurement of its radioactivity were carried out as in the previous investigation (Castren et al. 1960) . Blood specimens were taken from the foetuses as follows. When the abdominal cavity of the anaesthetised patient had been opened, the fundus of the uterus was elevated. A transverse incision was made in the fundus and the foetal membrane punctured to allow the withdrawal of the umbilical cord, care being taken not to expose it to compression. The umbilical vein in the exposed cord was punctured with a needle that was left in place for the time when the specimens were to be taken. Only after the needle was inserted was radioactive progesterone injected into the mother; this was done to avoid any contamination by the blood of the mother. Two to four specimens 0.4-3.0 ml in volume were taken 2-15 minutes after the injection. The foetuses were still in utero when the specimens were taken and the placental circulation was intact on both sides. No specimens were taken after the foetuses had been removed from the uterus.
METHODS
The blood specimens from the mothers and foetuses were examined as in the previous study (Castren et al. 1960 ) by measuring only the radioactive free unconjugated pro¬ gesterone which was extracted with ether from the blood plasma (Soiva et al. 1959 ).
RESULTS
The Radioactivity of the Maternal Blood (Table 1) The radioactivity of the mother's blood samples was highest one minute after the intravenous administration of progesterone-4-14C and then diminished rapidly. In three mothers, the decrease in the radioactivity was uniform, but in case no. 2 where the amount injected was smaller than in the other patients, the measured radioactivity values varied irregularly. In case no. 4, with early cirrhosis of the liver, the disappearance of free progesterone from the plasma took place rapidly. A calculation of the radioactivity in the whole plasma volume (= 5 per cent of the body weight) revealed that only 5.4-13.3 per cent of the administered radioactivity was in the plasma one minute after the injection and only 0.7-2.2 per cent ten minutes after the injection (Fig. 1) . Radioactivity of the ether-soluble fraction of the total plasma volume following intravenous administration of progesterone-4-14C.
The Radioactivity of the Foetal Blood (Table 1 and Fig. 2) The first specimens of blood were taken from the foetuses 2 minutes after the injection into the mother, and these specimens already exhibited a definite radioactivity although the levels were much lower than in the specimens taken at the same time from the mother. Despite the fact that the radioactive pro¬ gesterone disappeared rapidly from the blood of the mother the radioactivity of the foetal blood continued to increase during the next 5-10 minutes. The levels of radioactivity in the plasma of these specimens from the foetuses were as high as in the plasma of the mothers.
In this connection the results of a study of the passage of intravenously administered progesterone-4-I4C through the placenta in a pig which was sub¬ jected to Caesarean section for other experiments in the Physiological Depart¬ ment are of interest. The injection of a 40 ßC dose of radioactive progesterone (Table 2 and Fig. 3 ). Blood specimens taken from the off¬ spring weighing 1050 g 2-19 minutes after the injection exhibited a weak, yet definite radioactivity indicating the placental transfer of the progesterone. (x-x-x) plasmas after intravenous administration of progesterone-4-14C to the mother. (x-x-x) plasmas after intravenous administration of progesterone-4-14C to the pig.
DISCUSSION
After intravenous administration of progesterone-4-14C the radioactivity of the ether-soluble fraction of the plasma has been shown to be that of unchanged progesterone (Soiva et al. 1959) . In late pregnancy ether-soluble radioactive material has been found in the foetal circulation within a few minutes after intravenous injection of progesterone-4-14C into the mother (Haskins 8c Soiva 1960) . In the present study similar transfer through the placenta has been found to occur in experiments made in the 17th to 24th week of pregnancy.
As the disappearance of radioactivity from the plasma was fairly rapid and the amounts of radioactive material employed were relatively small, it was not found possible to measure the amounts of radioactive material with suf¬ ficient accuracy to determine whether the passage of progesterone through the placenta increases toward the end of pregnancy as has been found to occur in the case of sodium (Flexner et al. 1948 ). The quite low levels of radioactivity found in the foetal blood in the middle and late stages of pregnancy in the two investigations referred to show that only a low proportion of the pro¬ gesterone injected into the mother passes through the placenta into the foetus.
The clearance of progesterone from the plasma of the mother takes place rapidly at every stage of the pregnancy. Davis et al. (1960) In the present study the placental transfer of unconjugated progesterone was studied in human subjects. Similar results were obtained with the pig, which has an epitheliochorial placenta, and previously also with guinea-pigs (Castren et al. 1960) , which like human subjects have a haemochorial placenta (Flexner et al. 1948 ). The ether-soluble metabolites of oestriol-16-14C and oestradiol-16-14C also pass rapidly through the placenta of the guinea-pig, but the placenta is relatively impermeable to water-soluble oestrogens of which 80-90 per cent are glucuronides (Dancis et al. 1958) . It has been assumed that the ease with which steroids pass through the placenta increases with their solubility in fats. The transfer of water-soluble substances is influenced by their molecular size, though several other factors are of importance (cf. Dancis 1960) . Phenolphthalein, again, seems to pass through the placenta of a guinea-pig more rapidly in the form of its glucuronide (Pörsti et al. 1959 
